Objectives: To describe the informational needs of liver transplant (LTx) recipients, examine potential differences in informational needs by sociodemographic and clinical variables, and examine informational needs at various time points posttransplant. Methods: A descriptive, cross-sectional design was used. Informational needs were assessed by the Informational Needs Questionnaire-liver, a new questionnaire developed to include LTx recipients' perspectives. To examine informational needs at different posttransplant time points, participants were classified into four groups (0-1, 2-4, 5-9, and 10-24 months). Results: Participants (159) who were married, single, had higher education, or higher monthly incomes had significantly greater informational needs. Informational needs regarding disease and physical and emotional management remained high after transplant. Four subscales (medication, wound management, diet, and daily and social activities) indicated informational needs were different across time. Participants 2-4 months posttransplant had higher informational needs regarding wound management and daily and social activities. Participants 5-9 months posttransplant had the highest informational needs regarding medication and diet. Discussion: Findings indicate informational needs vary among LTx recipients at different posttransplant time points. Marital status, education, and monthly income can influence informational needs. Conclusion: Healthcare providers should tailor information given to LTx recipients based on informational needs. Longitudinal studies are needed to confirm changing patterns of informational needs.
Introduction
Liver transplantation (LTx) can be a lifesaving option for people with acute/chronic liver failure. The number of liver transplants worldwide has increased from about 9800 1 in 2000 to nearly 24,000 in 2012. 2 Also the clinical outcomes of LTx recipients have improved with the development of immunosuppression, advanced surgical techniques, effective donor organ management, and efficient organ distribution. 3, 4 The 10-year survival rate of LTx recipients has risen to over 65% [5] [6] [7] [8] and the graft survival rate has increased to 70%. 7, 9 However, in spite of improved outcomes, some complications such as rejection persist. 10 Recent practice and research strategies have targeted self-management. To maintain liver function and avoid complications, LTx recipients need to engage in a wide range of self-management behaviors including taking medications as prescribed, attending regular transplant clinic visits, avoiding infections, and monitoring for complications. 11 Proper education is essential for LTx recipients to enhance selfmanagement, since education can improve health behaviors, [12] [13] [14] self-efficacy, 12, 15, 16 symptom management, 14, 16, 17 and control over diseases. 13, 17 Identifying LTx recipients' informational needs is a key prerequisite to providing appropriate self-management education by healthcare providers. 18 An informational need is ''a recognition that your knowledge is inadequate to satisfy a goal that you have, within the context/situation that you find yourself at a specific point in the time.'' 19 Time elapsed since LTx can influence informational needs. For example, Jones 20 noted that concerns of LTx recipients change across time. Participants who were in the immediate posttransplant period reported several concerns including physical discomfort, limited activities of daily living, and personality changes. Six months after LTx, the focus changed to long-term concerns such as changed appearance, social isolation, and economic status. To help LTx recipients resolve their concerns, healthcare providers need to understand LTx recipients' timespecific informational needs.
The overall purpose of this study was to assess the informational needs of LTx recipients in South Korea. The specific aims were to (1) describe the informational needs of LTx recipients, (2) examine potential differences in informational needs by sociodemographic variables (gender, age, education, marital status, job status, and monthly income) and clinical variables (length of posttransplant hospital stay, posttransplant complications, rejection episodes, and rehospitalization episodes), and (3) examine informational needs of LTx recipients at 0-1, 2-4, 5-9, and 10-24 months posttransplant.
Method Participants
A cross-sectional, descriptive design was used. Participants were recruited from a transplant outpatient clinic in Seoul, South Korea. Persons were eligible to participate if they (1) received a LTx in the last two years at the hospital where the study was conducted, (2) were over 18 years old, and (3) were able to give informed consent. We examined the ''Question'' section from each hospital website and read every post. We then selected posts that were: (1) written by LTx recipients or caregivers and (2) related to LTx. For example, the post ''I am a six-month LTx recipient. What should I do if I have a fever over 100.4 F?'' was selected. A total of 115 posts met eligibility criteria and were further examined. The posts were categorized into 50 different questions. As the most frequently posted question was asked six times, we decided to include questions in the questionnaire that were posted at least three times. Therefore, 17 questions from the self-help group websites were included in the questionnaire.
Measures
Next, we reviewed Yoo and Kim's 21 questionnaire and the book Liver Transplantation and New Life published by The Korean Liver Transplantation Society (2005). These sources were used to verify the content included in the questionnaire from a healthcare providers' perspective. Of the 17 questions selected from the self-help group websites, nine questions were similar to the information found in Liver Transplantation and New life. 11 Based on this review, we included nine additional items considered to be critical information for self-management of LTx recipients. For example, we included two items about immunosuppressants, which all LTx recipients take.
Finally, a panel of four clinical experts who worked with LTx recipients reviewed the questionnaire for content validity using Lynn's procedure. 22 The panel consisted of three nurses and one surgeon. As part of the process, the experts were asked to rate each item on a 4-point Likert scale from 1 (not relevant) to 4 (very relevant). The panel assessed whether the items were relevant, clear, and that there was no missing content. Content validity indices (CVIs) were calculated based on the Lynn's procedure. 22 The CVI is the proportion of items of a questionnaire that received a relevancy rating of 3 or 4. 22 The CVI of the questionnaire was 1, which means every item was evaluated as relevant to informational needs of LTx recipients. 22 The final version of the INQ-liver contained 26 items divided into six subscales: ''disease-related'' (two items), ''medication'' (four items), ''wound management'' (two items), ''diet'' (two items), ''physical and emotional management'' (seven items), and ''daily and social activities'' (nine items). For five of the subscales including diseaserelated, medication, diet, physical and emotional, and daily and social activities, participants rated their level of informational needs on a 4-point Likert scale: 1 for ''not at all'', 2 for ''not much'', 3 for ''necessary'', and 4 for ''very necessary.'' For the wound management subscale, participants rated their level of informational needs on a 5-point Likert scale from 0 (no relevance) to 4 (very necessary). The 0 rating was added since it was assumed that LTx recipients who were at least one year posttransplant may not have any current problem with wound management. Higher scores indicated higher informational needs. Internal consistency reliability was assessed by Cronbach alpha of the overall questionnaire items and each subscale items. 23 The Cronbach alpha of the overall questionnaire from this sample was 0.95. The Cronbach alpha of each subscale ranged from 0.77 to 0.93 indicating high internal consistency among items in the questionnaire. 23 
Procedure
After approval from the institutional review board, all eligible LTx recipients were invited to participate. Those who gave written informed consent completed both the sociodemographic/clinical questionnaire and INQ-liver. The first author was available if participants had troubles completing the questionnaires.
Analysis
Data were analyzed using the Statistical Package for Social Sciences Õ version 18.0, SPSS Inc, Chicago, IL, USA. Descriptive statistics including frequency and mean were calculated to report demographics and informational needs of participants. Independent sample t-tests and one-way analysis of variance (ANOVA) tests were used to examine potential differences between informational needs by sociodemographic and clinical variables. Duncan post hoc tests were performed with one-way ANOVAs to determine which group means were different. 24 To examine informational needs at various postoperative time points, we categorized participants as 0-1, 2-4, 5-9, and 10-24 months posttransplant. We chose these time points because the informational needs of participants showed distinct differences at 2, 5, and 10 months. To determine if there were differences in informational needs by time points, we performed one-way ANOVA tests with Duncan post hoc analysis.
Results Participants
One hundred and eighty-eight LTx recipients met eligibility criteria and were asked to participate. One hundred and fifty-nine recipients (85%) agreed to participate in the study. Twenty-nine recipients (15%) declined to participate in the study due to a lack of time. Sociodemographic and clinical information of participants are described in Table 1 .
The majority of participants had no rejection episodes (89.9%), no rehospitalization episodes (83.0%), or no posttransplant complications (66%). Among those who had complications, the most common was diabetes (49.2%). The age and gender of participants were consistent with the characteristics of the LTx recipient population of South Korea from 2008 to 2012. 25 Overall informational needs Table 2 describes the overall informational needs for each subscale. The subscale with the highest mean score disease related (M ¼ 3.1, SD ¼ 0.7). In contrast, the wound management subscale had the lowest mean score (M ¼ 1.9, SD ¼ 1.4).
Informational needs by sociodemographic and clinical variables
Next, we explored whether informational needs differed by sociodemographic and clinical variables. Of the sociodemographic variables examined, marital status, education, and monthly income were significantly different (see Table 1 ). Participants who were married or single had significantly higher informational needs about daily and social activities than those who were divorced or widowed (F ¼ 3.150; p ¼ 0.046). A similar finding was reported for participants with higher monthly incomes. Participants with monthly incomes over $2000 had higher informational needs about disease-related (t ¼ À2.350; p ¼ 0.020), and daily and social activities (t ¼ À2.451; p ¼ 0.015) than participants with monthly incomes below $2000. Finally, participants with higher levels of education had significantly higher informational needs regarding their medications (F ¼ 3.607; p ¼ 0.015) and physical and emotional management (F ¼ 3.016; p ¼ 0.028), than participants with lower levels of education. There were no significant differences by clinical variables.
Informational needs at different posttransplant time points
Informational needs were compared for LTx recipients at posttransplant time points of 0-1, 2-4, 5-9, and 10-24 months for each subscale on the INQ-liver (see Table 3 ). ANOVA revealed significant differences across time points on the medication (F ¼ 2.971; p ¼ 0.034), wound management (F ¼ 11.122; p < 0.001), diet (F ¼ 3.439; p ¼ 0.018), and daily and social activities (F ¼ 4.236; p ¼ 0.007) subscales. Using the Duncan test, post hoc analyses were performed to determine the sources of group differences. Participants who were 2-4 months posttransplant had significantly higher informational needs on the wound management subscale than participants who were 10-24 months posttransplant. Participants who were 2-4 months posttransplant also had significantly higher informational needs on the daily and social activities subscale than participants in the other posttransplant time points. Participants who were 5-9 months posttransplant had significantly higher informational needs on the medication and diet subscales than participants in the other posttransplant time points.
Finally, each item of the INQ-liver was examined to determine if there were differences in information needs for participants who were 0-1, 2-4, 5-9, and 10-24 months posttransplant. ANOVA revealed that eight items had significant differences across time points. Using the Duncan test, post hoc analyses were then performed. Participants who were 0-1 months posttransplant had significantly higher informational needs on the item, ''how to manage tingling sensations in hands and feet induced by immunosuppressant'' (F ¼ 4.594; p ¼ 0.004) than participants in the other posttransplant time points. Compared to other posttransplant time points, participants who were 2-4 months posttransplant had significantly higher informational needs on the items regarding blood sugar management (F ¼ 2.694; p ¼ 0.048), proper time to return to work (F ¼ 7.300; p < 0.001), proper time to participate in social activities (F ¼ 6.234; p<0.001), and the advisability of receiving treatments from other clinics such as a dental clinic (F ¼ 5.016; p ¼ 0.002). Participants who were 5-9 months 
Discussion
To maintain liver function, LTx recipients need to be able to self-manage various activities related to posttransplant care. To that end, LTx recipients must receive relevant information given at appropriate time points. Consistent with previous research, 21 LTx recipients in our study reported the highest need for disease-related information.
Our study is the first to examine differences in the informational needs of LTx recipients at different postoperative time points.
Expanding on the Jones 20 study, we found LTx recipients have different informational needs at various time points posttransplantation. The highest need for information reported by participants in our study was related to disease, including which symptoms to monitor and when to report symptoms to healthcare providers. These findings are consistent with previous studies, which found that LTx recipients had high informational needs related to posttransplant complications and the treatment process. 21 Similar findings were also reported for kidney transplant recipients who had high informational needs about posttransplant complications such as rejection and infection. 26 Our study demonstrated that marital status, education, and monthly income influenced informational needs. LTx Table 3 . Informational needs of each subscale at different time points (N ¼ recipients, who were married or single, reported greater informational needs. These findings differed from previous studies with LTx recipients. 21, 27 Although there are differences in contexts of care among other transplant populations and the LTx population, there is a dearth of studies regarding informational needs of LTx recipients. Therefore, we will compare the findings from our study to studies done with other transplant populations. Studies with other transplant populations have found differences in informational needs based on marital status. For example, married LTx recipients in our study had higher needs in daily and social activities. Ahn's (2000) study of kidney transplant recipients documented that married recipients had lower informational needs related to diet compared to divorced or widowed recipients. 28 Both studies showed marital status can differ informational needs. Married people have influence over their partners' health behaviors, 29 therefore they may impact partners' informational needs. Findings from the current study may indicate that married LTx recipients want to participate in social activities with their partners. LTx recipients with higher education or income had greater informational needs. Chronic disease patients with low socioeconomic status are less likely to engage in positive health behaviors because of low health literacy and limited health resource accessibility. [30] [31] [32] Health disparities may lead to informational needs differences, 33 which could explain the low informational needs of LTx recipients with low monthly income or education in this study. Therefore, patients' health literacy needs should be considered when developing educational material. Clinicians should consider resources available to LTx recipients (e.g. transportation, family support) when discussing self-management strategies.
In contrast to previous studies, we did not find differences in informational needs by rehospitalization episode. 27 These inconsistencies may be due to the use of different INQs and the varying subject inclusion/ exclusion criteria of each study. For example, unlike this study that only included patients who were two years posttransplant, Yoo and Kim's 21 study included LTx recipients who were at any time posttransplant. Further studies are needed to confirm which variables influence informational needs, using consistent instruments and consistent follow-up time periods.
This study found that LTx recipients' informational needs varied at different posttransplant time points. Although our findings are cross-sectional, they are consistent with the work of Case (2007) who reported that informational needs changed across the disease trajectory. 34 For example, while a newly diagnosed cancer patient wants to know about the treatment process, a cancer patient who has completed treatment may need information regarding social and financial issues. 35 The contexts of LTx recipients are not the same across time and their concerns change over time. 20 It is not surprising that informational needs may not be the same across time.
In this study, participants who were less than 10 months posttransplant had high informational needs about diet and wound management. In terms of diet, LTx recipients in South Korea are instructed to eat a low bacterial diet including restricting raw vegetables for several months to prevent food-borne infections. LTx recipients may not be confident in preparing a low bacterial diet and may need more information. The finding that patients still needed information about wound management at seven to nine months was surprising. We had anticipated that LTx recipients needed wound management information and pain in the first six months posttransplant. This is an important finding for clinicians, as they may need to provide patients with information about wound management for a longer period posttransplant than previously anticipated.
While informational needs decreased in many areas for LTx recipients who were over 10 months posttransplant, the need for information regarding the treatment process and physical and emotional symptoms stayed high across all time periods. These findings imply that while LTx recipients at 10 months have adjusted to lifestyle changes such as low bacterial diet and complicated medication schedules, they might not be adjusted to symptoms like tingling in feet and hands or bodily pain. This finding is consistent with previous findings. Previous studies found that, although LTx recipients have difficulties in conducting selfmanagement behaviors, 36, 37 they adjust to changed lives by finding their own ways to self-manage. 37 However, other studies reported that LTx recipients experience many physical and emotional symptoms after transplantation 20, 38, 39 and are not confident in managing symptoms. 38 LTx recipients seem to need a longer period of time to adjust to physical and emotional symptoms than to adjust to lifestyle changes such as following dietary or medication regimens.
This study suggests several practical implications. The findings indicate that LTx recipients may have difficulty in conducting proper self-management if they do not receive time-appropriate information. Healthcare providers should acknowledge that LTx recipients have different informational needs at different posttransplant time points and they need this information for a longer period than currently provided. Healthcare providers should develop timespecific education programs based on LTx recipients' informational needs, rather than presenting a single educational session.
There are implications for future research. Longitudinal studies are needed to further explore the changing patterns of informational needs across time and confirm the adjustment time point to changed lifestyle. Future research is needed to further document reliability and validity of the INQ-liver. Finally, researchers should develop time-specific educational interventions to address the evolving needs of LTx recipients. Further, examination of which method is the most effective in delivering time-specific information is needed.
There are several limitations to the present study. First, this study used a crosssectional design so we were unable to assess causality related to participants' informational needs across time. Second, this study used convenience sampling from a single center, potentially limiting the generalizability of the findings. However, the demographics of participants in this study were similar to the demographics of all LTx recipients in South Korea in terms of gender and age. Third, this study was conducted with a new survey developed with the help of LTx recipients in South Korea. Further testing should be done so that the survey can be validated with LTx recipients across other cultures.
In summary, the significance of this study was its evaluation of the informational needs of LTx recipients at different time points using the newly developed INQ-liver, a questionnaire developed to include LTx recipients' perspectives. LTx recipients needed information about the treatment process and about which symptoms to monitor after LTx. While informational needs for diet, medication, wound management, and daily and social activities were low among LTx recipients after 10 months, informational needs for disease and physical and emotional symptom management remained high across all time points. The findings emphasize the need for clinicians to understand not only what information their patients need in order to effectively selfmanage but also that some of their informational needs may change over time.
